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Disclaners

The findings in this report are not to be construed as an official Department of the
Army position unless so designated by other authorized documents.

Trade names cited in this report do not constitute an official endorsement or appro-

val of the use of such commercial hardware or software.

DTIC Availability Notice

Qualified requestors may obtain copies of this report from the Defense Technical
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TABLE A-I. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
28(79B5659) 26(79B5660) 27(79B5668)

Type Oil Green Yellow Blue(C)
USAF Academy CO
Ford, 6 cyl, 200 CID

Sludge Ratings (Merit)*

Rocker Arm Cover 9.63 9.68 9.62
Oil Pan 9.40 9.53 9.40
Valve Deck 9.75 9.75 9.75
Underside of Block ** ** **

Timing Gear Cover # # #
Average Ratings 9.6 9.7 9.6

Varnish Ratings (Merit)*
Piston Skirts
Thrust 6.22 6.35 8.53
Anti-Thrust 6.25 6.32 8.47

Rocker Arm Cover 6.00 6.88 6.50
Cylinder Walls
Thrust 8.83 9.08 9.65
Anti-Thrust 9.00 8.93 9.65
Front 5.50 5.83 9.10
Back 5.47 5.67 8.85

Oil Pan 6.95 7.23 6.90
Lifter Bodies 9.01 9.13 9.B3
Lifter Plungers 10.00 10.00 10.00

Average Ratings 7.3 7.5 8.7

Other Ratings
Oil Ring, % Clogging 1.O 1.00 1.00
Oil Screen, % Clogging # # #
Intake Valve Deposits* 6.68 6.02 6.55
Ring Sticking Free Free Free

* 0= Clean.

# Part not with the engine when uncrated.
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TABLE A-2. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)

Type Oil 40(79B2533) 39 79B2534) 38(79B2539)
George AFB, CA Green Yellow Blue(C)
Dodge, V-8 , 318 CID

Sludae Ratings (Merit)*
Left Rocker Arm Cover ** ** **
Right Rocker Arm Cover ** ** **
Oil Pan ** ** **
Underside of Block ** ** **
Left Valve Deck 9.75 9.75 9.75
Right Valve Deck 9.75 9.75 9.75
Pushrod Chamber 9.75 9.75 9.75
Timing Gear Cover ** ** **

Average Ratings 9.75 9.75 9.75

Varnish Ratings (Merit)*

Piston Skirts
Thrust 5.99 5.89 6.125
Anti-Thrust 5.94 6.98 6.438

Left Rocker Arm Cover ** ** **
Right Rocker Arm Cover ** ** **

Cylinder Walls
Thrust 7.66 8.25 8.56
Anti-Thrust 7.69 8.63 8.56
Front 5.06 6.75 5.30
Back 4.81 7.25 5.35

Oil Pan ** ** **
Lifter Bodies 8.89 8.59 8.75
Lifter Plungers 10.00 10.00 10.00

Average Ratings 7.0 7.8 7.4

Other Ratings
Oil Ring, % Clogging 1.00 1.00 1.00
Oil Screen, % Clogging ** ** **
Push Rods, % Clogging # # #
Intake Valve Deposits 6.63 8.76 8.99
Ring Sticking Free Free Free

* 10 = Clean

** Parts not with the engine when uncrated
# Solid Push Rods
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TABLE A-3. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
Type Oil 29(79BI734) 32(79BI735)
GRAND FORKS AFB, ND. Yellow Blue(B)
Chevrolet, V-8, 350 CID

Sludge Ratings (Merit)*
Left Rocker Arm Cover 9.49 9.40
Right Rocker Arm Cover 9.51 9.48
Oil Pan 9.51 9.33
Underside of Intake Manifold 9.69 @
Left Valve Deck 9.50 9.50
Right Valve Deck 9.50 9.50
Push Rod Chamber 9.50 9.50
Timing Gear Cover lO.00** 10.00
Average Ratings 9.6 9.5

Varnish Ratings (Merit)*
Piston Skirts

Thrust 7.55 6.26+
Ant i-Thrust 7.10 6.23+

Left Rocker Arm Cover 6.66 6.30
Right Rocker Arm Cover 6.95 7.80
Cylinder Walls
Thrust 9.19 9.125
Anti-Thrust 8.75 9.063
Front 8.21 7.363
Back 8.61 7.850

Oil Pan 7.05# 6.78
Lifter Bodies 8.69## 8.79++
Lifter Plungers 9.85 10.00

Average Ratings 8.1 7.8

Other Ratings
Oil Ring, % Clogging 1.00 1.00
Oil Screen, % Clogging 1.00 <1.00
Push Rods, % Clogging 0.00 0.00
Intake Valve Deposits 7.19 7.06
Ring Sticking Free Free

*10 -Clean

*The timing gear cover was metal; usually plastic; cover looked too clean
# At some time the pan had developed a leak and the hole was brazed
##I Lifter body No. 1 -Body scuffed where it rides in block;

No. 5 - Cracked No. 11 - Chipped, scuffed & worn
No. 6 - Chipped &worn No. 12 - Chipped & scuffed
No. 7 - Chipped No. 13 - Light wear & scuffing
No. 8 - Cracked, worn & scuffed No. 14 - Cracked, scuffed & worn
No. 10 - Worn & scuffed No, 15 - Light scuff ing

No. 16 - Light scuffing

@ Not with engine when engine uncrated.
+ Piston No. 1 - 75% scuffing thrust side

No. 3 - 20% scuffing thrust side
No, 4 -50% light scuffing thrust side: 15% scuffing anti-thrust side
No. 5 - 15% light scuffing thrust side
No. 6 - 15% scuffing and light scratches anti-thrust side
No. 7 - 15% scuffing thrust side
No. 8 - 100% scuffing thrust side; 70% light scuffing anti-thrust

+4 Te liter side; this was not a piston originally with this engine
++ Te literbodies in this engine were different than the lifter bodies in

the other 350 CID engines.
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TABLE A-4. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
42(78B5038) 43(78B5646)

Oil Type Green Yellow
Hancock Field, NY
(42) Plymouth, 6 cyl, 225 CID
(43) Ford, 6 cyl, 300 CID

Sludge Ratings (Merit)*
Rocker Arm Cover ** **
Side Cover # #
Oil Pan ** **
Valve Deck ** **

Push Rod Chamber # #
Timing Gear Cover ** **

Varntsh Ratings (Merit)*
Piston Skirts
Thrust 5.57 9.95
Anti-Thrust 5.43 9.95

Rocker Arm Cover ** **

Cylinder Walls
Thrust 7.23 9.95
Anti-Thrust 8.02 9.95
Front 5.47 9.95
Back 3.17 9.95

Oil Pan ** **
Lifter Bodies 7.13 9.95
Lifter Plungers Solid Lifters 9.95

Average Ratings 6.0 9.95

Other Ratings
Oil Ring, % Clogging 1.00 <1.00
Oil Screen, % Clogging ** **
Push Rod, % Clogging ** **
Intake Valve Deposits ** **
Ring Sticking ## Free

* 10 - Clean

** Not with engine when uncrated
# Does not apply to this engine
## No. 1 and 2 rings sluggish on No. 1 piston; oil rings stuck on pistons No. 1
through No. 6
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TABLE A-5. ENGTNTE INS6ECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
25(79B2271) 23(79B2270) 24(79B2272)

Type Oil Green Yellow Blue(A)

Lackland AFB, TX
Ford, 6 cyl, 300 CID

Sludge Ratings (Merit)*

Rocker Arm Cover 9.48 9.50 9.75

Side Cover 9.18 9.50 9.75

Oil Pan 9.34** 9.64 9.63**

Valve Deck 9.50 9.50** 9.75

Pushrod Chamber 9.50 9.75 9.75
Timing Gear Cover 9.49 9.48 9.63

Average Ratings 9.4 9.6 9.7

Varnish Ratings (Merit)*
Piston Skirts

Thrust 9.02 9.00 6.18**
Anti-Thrust 9.10 8.98 7.38**

Rocker Arm Cover 6.83 6.00 6.875

Cylinder Walls
Thrust 9.42 9.78 7.70

Anti-Thrust 9.50 9.80 7.62
Front 9.00 6.13 6.18

Back 9.00 6.48 6.30

Oil Pan 6.60 6.85 6.275

Lifter Bodies 9.36 9.40 9.20

Lifter Plungers 10.00 9.94 10.00
Average Ratings 8.8 8.2 7.4

Other Ratings

Oil Ring, % Clogging 1.00 1.00 1.00
Oil Screen, % Clogging <1.00 <1.00 (1.00

Push Rod, % Clogging Open Open Open

Intake Valve Deposits 6.68 5.52 4.00

Ring Sticking Free Free Free

* 10 = Clean

** This part contained "Grey Paint" deposits as a result of having been
operated with gasoline with a relatively high lead content.
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TABLE A-6. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
3O(79BI736) 31(79B1759)

Type Oil Green Blue(C)
Minot AFB, ND
Chevrolet, V-8, 350 CID

Sludge Ratings (Merit)*
Left Rocker Arm Cover 9.49 9.66
Right Rocker Arm Cover 9.71 9.57
Oil Pan 9.33** 9.27
Underside of Intake Manifold # #
Left Valve Deck 9.75 9.75
Right Valve Deck 9.75 9.75
Push Rod Chamber 9.75 9.75
Timing Gear Cover 10.00 10.00
Average Ratings 9.7 9.7

Varnish Ratings (Merit)*
Piston Skirts
Thrust 7.48 8.76++
Anti-Thrust 7.28 8.81++

Left Rocker Arm Cover 5.85 7.00
Right Rocker Arm Cover 6.50 6.90
Cylinder Walls
Thrust 8.44 9.50
Anti-Thrust 8.19 9.50
Front 7.90 9.31
Back 8.13 9.31

Oil Pan 6.75 6.975
Lifter Bodies 9.12## 9.15@?
Lifter Plungers 9.85## 9.90

Average Ratings 7.8 8.6

Other Ratings
Oil Ring, % Clogging 1.00 1.00
Oil Screen, % Clogging 1.00 <1.00
Push Rods, % Clogging 0.00 0.00
Intake Valve Deposits 6.69 6.50@@
Ring Sticking Free+ Free

*10 - Clean
*The A and B sludge depths looked like an oil emulsion (water in oil).

#i Not with engine when uncrated.
## All lifter plungers had light to medium scuffing; all lifter bodies were
cracked, chipped and worn; No. 15 lifter plunger showed severe wear; the cam
lobe for lifter No. 15 was worn round (no lift).
+ No rings on pistons No. 6 and No. 8; pistons No. 5 and No. 7 had oil
emulsion under crown to ring land (as in ** above).
++ Piston No. 1 - 35% scuffing on anti-thrust side

No. 2 - 30% scuffing on anti-thrust side; coolant on ring land area
No. 3 - 25% scuffing on anti-thrust side; coolant on ring land area
No. 4 - 15% light scuffing on anti-thrust side
No. 5 - 45% scuffing on anti-thrust side
No. 6 - 5% light scuffing on anti-thrust side
No. 7 - 5% light scuffing on anti-thrust side
No. 8 - 70% scuffing on thrust side; 20% scuffing on anti-thrust side

@ No. 4 lifter body shows heavy wear; all show some scuff ing (scuffed areas
below wear areas).
@@ Looks like some of the deposits on intake valves had flaked off.
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TABLE A-7. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
37(79B5212) 36C78B9187) 41(78B9188)

Type Oil Green Yellow Blue(D)
Myrtle Beach, SC
Plymouth, 6 cyl, 225 CID

Sludge Ratings (Merit)*
Rocker Arm Cover 9.10 8.77 9.50

*Oil Pan 9.15** 9.21 9.20
Valve Deck 9.75 9.65 9.75
Timing Gear Cover #__ #I #__

Average Ratings 9.3 929.5

Varnish Ratings (Merit)*
Piston Skirts

Thrust 5.88 6.33 6.55
Anti-Thrust 5.38 6.28 6.72

Rocker Arm Cover 4.785 2.90 2.75
Cylinder Walls

Thrust 7.58 7.82 7.48
Anti-Thrust 7.32 7.90 7.10
Front 6.43 6.08 6.65
Back 4.17 4.70 3.78

Oil Pan 5.20 3.875 5.27
Lifter Bodies
(solid liE terE) 7.24 5.94 4.74
Average Ratings 6.0 5.8 5.7

Other Ratings
Oil Ring, % Clogging 1.00 1.00 1.00
Oil Screen, % Clogging <1.00 (1.00 0.00
Intake Valve Deposits 6.30 5.52 5.92
Ring Sticking Free Free Free

*10 = Clean

*Piece of plastic oil pump gear found in oil pan; engine looks like it
may have run awhile with no oil pressure.
#t The timing gear covers look like they were cleaned up or come from

something else; "rusty".
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TABLE A-8. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.
46(78B4766) 45(78B4768)

oil Type Green Blue(B)
Offutt AFB, NE
Chevrolet, 6 cyl, 292 CID

Sludge Ratings (Merit)*
Rocker Arm Cover 9.52 7.70**
Side Cover 9.50 7.50
Oil Pan 6.75 3.35
Valve Deck 9.75 7.50
Push Rod Chamber 9.75 7.50
Timing Gear Cover 5.04 6.90

Average Ratings 8.4 6.7

Varnish Ratings (Merit)*
Piston Skirts

Thrust 5.60 5.73#
Anti-Thrust 5.52 5.57

Rocker Arm Cover 4.35 5.08
Cylinder Walls
Thrust 6.50 5.08
Anti-Thrust 6.75 5.25
Front 4.25 2.18
Back 3.95 2.28

Oil Pan 4.05 8.50
Lifter Bodies 9.80 8.36##
Lifter Plungers 10.00 10.00

Average Ratings 6.1 5.8

Other Ratings
Oil Ring, % Clogging 1.00 2.00
Oil Screen, % Clogging 1.00 5.00
Push Rod, X Clogging 0.00 0.00
Intake Valve Deposits 6.58 6.22
Ring Sticking Free Free

*10 - Clean
*This part contained "Grey Paint" deposits as a result of having been

operated with gasoline with a relatively high lead content.
# Wrist pins were tight in all cylinders.
## With the exception of the No 4 lifter body these lifters did not look
like they belonged to this engine (rating wise); No. 4 lifter body was rated
3 in the merit system (about one-third as much as each of the other lifters;
lifter bodies No. 4, 5, 7, 8, 9, 10, 11, and 12 were worn to a concave
surface ("dished") on top of rating area.

A-l0



TABLE A-9. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
48(78B4569) 44(78B4571) 47(78B8831)

Type Oil Green Yellow Blue(C)
Peterson Field, CO
Chevrolet, 6 cyl, 292 CID

Sludge Ratings (Merit)*
Rocker Arm Cover 9.75 9.60# 9.70
Side Cover * **

Oil Pan 9.6# 5.70# 9.15#
Valve Deck 9.75 9.50#1 9.75
Push Rod Chamber 9.75 9.50# 9.75
Timing Gear Cover * **

Average Ratings 9.7 8.6 9.6

Varnish Ratings (Merit)*
Piston Skirts

Thrust 7.0 7.47@ 5.85
Anti-Thrust 7.23 7.02 5.80

Rocker Arm Cover 8.00 7.90 6.72
Cylinder Walls

Thrust 9.75 8.92 7.88
Anti-Thrust 9.80 9.00 8.02

Front 9.62 4.97 4.10
Back 9.57 5.23 3.13

Oil Pan 7.65 6.85@@ 6.65
Lifter Bodies 9.75## 9.50 9.17+-
Lifter Plungers 10.00 10.00 10.00

Average Ratings 8.8 7.7 6.7

Other Ratings
Oil Ring, % Clogging 1.00 2.00 1.00
Oil Screen, % Clogging 0.00 1.00 0.00
Push Rod, % Clogging 0.00 **0.00

Intake Valve Deposits 6.10 9.37 7.63
Ring Sticking Free Free+ Free

*10 - Clean
*Not with engine when uncrated.

# These parts contained or exhibited "Grey Paint" deposits as a result of
having been operated with gasoline with a relatively high lead content.
## Lifter bodies No. 2, 3, 4, 8, 10 were chipped; No. 5 and 6 were cracked
and chipped; No. 12 was cracked.
@ "Grey Paint" made rating difficult, however, the ratings given are the best
judgement under the circumstances.
@@ Some rust was noted at inspection sites No. 1, 5 through 9, 12 through
15, and 20.
+ Top ring sluggish in pistons 1 and 2; wrist pins tight in all pistons.
++ Lifter bodies No. 1, 3, 4, 5, 6 and 10 were worn to a concave surface
at top of rated area; No. 7 was chipped on top edge of rated area.
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TABLE A-1O. ENGINE INSPECTION DATA-RATINGS

AFLRL No. (Vehicle No.)
20(79B5721) 21(79B5719) 22(79B5720)

Type Oil Green Yellow Blue(A)
Randolph AFB, TX
Ford, 4 cyl , 140 CID

Sludge Ratings (Merit)*
Rocker Arm Cover 9.75 9.75 9.40
Front Seal Housing 9.50 9.50 9.00
Oil Pan 9.59 9.40 9.40
Valve Deck 9.75 9.75 9.50
Underside of Block 9.75 9.75 9.50

Average Ratings 9.7 9.6 9.4

Varnish Ratings (Merit)*
Piston Skirts
Thrust 7.95 8.83 6.75
Anti-Thrust 8.20 9.10 6.75

Rocker Arm Cover 6.00 5.35 6.75
Cylinder Walls
Thrust 10.00 10.00 7.625
Anti-Thrust 10.00 9.99 r.30
Front 10.00 9.50 6.675
Back 10.00 9.75 6.575

Oil Pan 9.00 7.75 6.975
Average Ratings 8.9 8.8 .1

Other Ratings
Oil Ring, % Clogging <1.00 <1.00 <1.00
Oil Screen, % Clogging <1.00 <1.00 1.00
Intake Valve Deposits 5.88 7.15 6.70
Ring Sticking Free Free Free

* 10 Clean
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APPENDIX B

ENGINE INSPECTION DATA-WEAR MEASUREMENTS
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NOTE

In this appendix, tables are positioned so that tables using English
measurements face the same table using its metric equivalents. For
example, pages B-4 and B-5 report on the same items; however, page B-4
uses inches as measurement wihile page B-5 uses the metric system of
measurements.
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APPENDIX C

ENGINE INSPECTION DATA-
PHOTOGRAPHS

C-I



USAF Academy Vehicle 79B5659
Lubricant: Green

Piston No. I Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-3



USAF Academy Vehicle 79B5659
Lubricant: Green

Intake Valves 1-6

Cylinder Head Combustion Chamber No. I

C-4/



USAF Academy Vehicle 79B5660
Lubricant: Yellow

.

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C- 5



USAF Acaduemy Vehicle 79B5660)
Lubricant: Yellow

Intake Valves 1-6

Cyl1~inder flead Combits tion Chamber No. 2



USAF Academy Vehicle 79B5668
Lubricant: Blue(C)

jPiston No. I Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Ati-Thrust Sid c

C7



USAF Academy Veh ici e 7 955668

Ltib)r i cIIIt BI LIC (C)

hitake VAIVL 1-6

*A"i



George AFB Vehicle 79B2533
Lubricant: Green

*AV-

Piston No. I Thrust Side Anti-Thrust Side

P-.'-tnn No. 3 '1hru-~ Sd t' Ie

C 9



George AFB Vehicle 79B2533
Lubricant: Green

Piston No. 2 ThutSd -t-hutSd

Piston No. 4 Thrust Side Anti-Thrust Side

C-I 0



George AFI3 VeiticlIe 79B."i
Lubricant: (Greeii

In ak Va ve 1-4f

Intake Valves 1-4 Left

C-IlI



George AFB Vehicle 1923
fmibr 1 ant Cruen

Cylinder Head Combustion Chamber No. I Left

Cvindr lhid (ti1huit in Vlianlwr No. I M, it



Georget AFB \'efliL 79B2534+
Luhricant: Yel low

Piston No. I Thrust Side Anti-Thrust Side

Mw

Pis-,tori No. 3 Chbrist Sirde Ant i-3 hrist Side

C-1I 3



George AFB~ Vehicle 79B2534
Lubrica-lt Y~elow

Piston No. 2 Thrust Side Anti-Thrust Side

0I

P iston No. 4 T hrust S ide Xit-Irq d



George AFB Vehicle 79B2534

Lubricant: Yellow

V)

Intake Valves 1-4 Left

Int Vailve 1-4 Right

C-15



LuI) r ica1nt Ye I I1o

C 1 in ir H~ead Combuio't n Chnibe r No. 1 Left

C li d r 1 If'idI I C )T1hI) t ioi 1hid r % I h i It



George AFB Vehicle 79B2539
Lubricant: Blue(C)

Piston No. 1 Thrust Side Anti-Thrust Side

,7 ,

Piston No. 3 Thrust Side Anti-Thrust Side

C- 17



George AFB Vehicle 79B2539
Lubricant: Blue(C)

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thnrust Side

C- 18



George AFB Vehicle 79B2539

Lubricant: Blue (C)

Intak Vales 1- Lef

Intake Valves 1-4 Lefht

C- 19



George AF B Vehic le 79B253 9
[Albricant: Blue(C)

Cylinder Head Combust ion Chambe~r NiOI e.



Grand Forks AFB Vehicle 79B1734

Lubricant: Yellow

Piston No. I Thrust Side Anti-Thrust Side

Piston No. 3 Thrust Side Anti-Thrust Side



(;rand Forks AFB Vehicle 79B17'34
Lubricant: Yellow

Piston No. 2 Thrust Side Anti-Ihrust Side

Pi~stoJn No. 4 Thrust S ide A n t i -Th ru stL Sijd e



Grand Forks AFB Vehicle 79BI734
* Lubricant: Yellow

intake Pistons 1-4 Left

Intake Pistons 1-4 Right



Craind Forks AFB Veh i-lIe 7 91,17 734
Luibr ican t YeI Iew

Cylinder Head Conibus tion CThambe r No. 2 Le

CY~ 1 judo(It r If ('; ( CorbIiw; I o ( Th N( ho I Ri I



Grand Forks AFB3 Vehicle 79B1735
Lubricant: Blue(B)

Piston No. I Thrust Side \nti-Fihrust Side

Pisto No. 3 Thritst Side Ant 1 1in ri t S I(

C - 5



Grand Forks AFB keh [tuI e 79 c? S
Lubricant: Blue (B,)

Piston No. 2 Thrulst Flee. Ant 1 e1rnist 1 V

1 utSide 
(1 Cid

C:-.:'
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Grand Forks AFB Vehicle 79B1735

Lubricant: Blue (B)

I t+

Ie

I Intake Valves 1-4 Left

Intake Valves 1-4 Right

C-27

InI l-I i . . . . . . •..



Grand Forks AFB Vehicle 79B1735
Lubricant: Blue(B)

Ai

Cylinder Head Combustion Chamber No. 1 Left

Cylinder Head Combustion Chamber No. 1 Right

C-28



Hancock Field Vehicle 78B5038
Lubricant: Green

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-29



Hancock Field Vehicle 78B5646
Lubricant: Yellow

t~ : 7 i

Piston No. 2 Thrust Side Anti-Thrust Side

I - t ,

Piston No. 4 Thrust Side Anti-Thrust Side

C-30



Lackland AFB Vehicle 79B2270

Lubricant: Yellow

/+/

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-31



Lackland AFB Vehicle 79B2270
Lubricant: Yellow

Intake Valves 1-6

Cylinder Head Combustion Chamber No. 1

C-32



Lackland AFB Vehicle 79B2271
Lubricant: Green

10

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-33



Lackland AFB Vehicle 79B2271
Lubricant: Green

Intake Valves 1-6

Cylinder Head Combustion Chamber No. 1

C-34

...IIiI IiI .. .. . ..._ _II ,m .... . ...._ _ J



Lackland AFB Vehicle 79B2272
Lubricant: Blue (A)

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti Thrust Side

c- 35



Larck and AF13 Vehijcl1e 7 9]227/2
Lubricant: BI te (A)

4A

Intake Valves 1-6

Cylinder Head Combustion Chamber NoI



Minot AFB Vehicle 79B1736
Lubricant: Green

in N I i

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 3 Thrust Side Anti-Thrust Side

C- 37



Minot AFB Vehicle 79BI736
Lubricint. Green

4OW~- -,w

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-38



Minot AFB Vehicle 79131736

Lubricant: Green

InaeVles14Lf

Intake Valves 1-4 Lefht

C- 39



Minot AFB Vehicle 79B1736
Lubricant: Green

Cylinder Head Combustion Chamber Cylinder Head Combustion Chamber
No. 4 Right No. 4 Right w/o Intake Valve

or,.

Cylinder Head Combustion Chamber No. 4 Left

C-40



Minot AFB Vehicle 79B1759

Lubricant: Blue(C)

P.ti

Piston No. I Thrust Side Anti-Thrust Side

Piston No. 3 Thrust Side Anti-Thrust Side

C-4-



Minot AFB Vehicle 79B1759

Lubricant: Blue(C)

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-42



Minot AFB Vehicle 79B1759

Lubricant. Blue (C)

Ig

Intake Valves 1-4 Left

Intake Valves 1-4 Right

C-4 3



Minot AFB Vehicle 79BI759
Lubricant: Blue(C)

Cylinder Head Combustion Chamber No. 1 Left

Cylinder Head Combustion Chamber No. I Right

C-4 41



Myrtle Beach Vehicle 79B5212
Lubricant: Green

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-45



r1 rt B H Ii -I ii Ic

L bric; it r i

AN&

In take %', Ives 1 -6

Cvi nder H eadc Ciimhw-t i n Clwin1e r I"e. I



Myrtle Beach Vehicle 78B9187
Lubricant: Yellow

SA

,Nor.
Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-47



Myrtle Beach Vehicle 78B9187

Lubricant: Yellow

Intake Valves 1-6

Cylinder Head Combustion Chamber No. I

C-48B



Myrtle Beach Vehicle 78B9188

Lubricant: Biue(D)

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-4 9



Myrtle Beach Vehicle 78B9188
Lubricant: Blue(D)

464

Cylinder Head Combustion Chamber No. 1

C- 50



Offutt AFB Vehicle 78B4766

Lubricant: Green

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C- 51



off ut t AFB Vch c' It, 7OB 4 76(
Lubricanft: crecen

Intake Valves 1-6

Cylinder Head Combustion Chamber No.



Offutt AFB Vehiicle 78B4768
Lubricant: Blue(B)

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

(C-5 3



Offutt AFB Vehicle 78B4768
Lubricant: Blue(B)

Intake Valves 1-6

Cylinder Head Combustion Chamber No. 1

c-54



Peterson Field Vehicle 78B4569
Lubricant: Green

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-55



Peterson Field Vehicle 78B4569
Lubricant: Green

Intake Valves 1-6

Cylinder Head Combustion Chamber No. I

c-56

pj



Peterson Field Vehicle 78B4571
Lubricant: Yellow

Piston No.. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

c-57



Peterson Field Vehicle 78B4571
Lubricant: Yellow

I I i

Intake Valves 1-6

.dab,
Cylinder Head Combustion Chamber No. I

C-58



Peterson Field Vehicle 78B8831

Lubricant: Blue(C)

4

l j" !

Piston No. 2 Thrust Side Anti-Thrust Side

Piston No. 4 Thrust Side Anti-Thrust Side

C-59



Peterson Field Vehicle 78B8831

Lubricant: Blue(C)

Intake Valves 1-6

Cylinder Head Combustion Chamber No. 1

C-60



Randolph AFB Vehicle 79B5719

Lubricant: Yellow

Piston No. 1 Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-61



Randolph AFB Vehicle 79B5719
Lubricant: Yellow

Intake Valves 1-4

Cylinder Head Combust ion Chamber No. I

C- 6



Randolph AFB Vehicle 79B5720

Lubricant: Blue(A)

Piston No. I Thrust Side Anti-Thrust Side

Piston No. 2 Thrust Side Anti-Thrust Side

C-63



Randolph APB Vehicle 79B5720

Lul ricant: Blue(A)

Intake Valves 1-4

Cylinder Head Combustion Chamber No. 3

F C- 64j



Randolph AFB Vehicle 79f95721
Lubricant: Green

Piston No. 1 Thirust Side Anti-Thrust Side

Piston No. 2 Thrust Side Ant i-Thrust Side

C-65



Randolph AFB Vehicle 79B5721

Lubricant: Green

Intake Valves 1-4

Cylinder Head Combustion Chamber No. 1

C-66



APPENDIX D

LUBRICANT ANALYSES DATA-
MEANS AND STANDARD DEVIATIONS

D-1
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APPENDIX E

STATISTICAL ANALYSIS
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One of the primary goals of the Synlube test was to determine if the synthe-

tic oils would perform better than the standard issue oil currently being

used in the field. It was believed that one way of doing this was to

determine, at a 99 percent confidence level, if there was any statistically

significant difference between the means of average values for wear metals,

additives, VDP and particulate content for each oil in the test. The Blue

oils were evaluated collectively as one oil.

The first step in this analysis was to record the values for each variable

as shown in the computer printouts from JOAP for each engine inspected. A

mean (x) was then computed for each variable for each engine. These means

are shown in Appendix D, Volume II. Next a mean and standard deviation of

the mean was determined for each variable. These computations resulted in

one mean (7) and one standard deviation (S!) for each variable for each test

oil, also shown in Appendix D, Volume II. Certainly numerical differences

were expected and occurred, quite large difference in some cases. To test

these data, a statistical one-tailed test was used to verify or deny the

hypothesis that there were no significant differences between the means

(H -O)(one oil performed as well as another). Two procedures, an "F-test"
0

and a "confidence interval procedure," were used before establishing a

"range of predicted difference for the means" at a 99 percent confidence

level. The formula for predicting the range of difference between the means

was:

Range of difference between the means =

((n -1)S11 2 + (N -1)SYr 2) /

-X)H H + nL-2 ) (n / + li

where:

- mean for variable with the higher standard deviation (S5E)XHH

L = mean for variable with the lower standard deviation (S T )
ST 2  . variance for variable with the higher standard deviation

= 2
sxL - variance for variable with the lower standard deviation

nH - number of elements in the sample with the higher standard

deviation
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nL - number of elements in the sample with the lower standard

deviation

t - a value used in determining a level of certainty in establish-

ing a statistical range and determined by a degree of freedom

(nH + nL - 2) or calculated as shown later.

The F-test was used to determine if any adjustments to a confidence interval

were needed. A calculated F-value was determined by the formula:

2

F-value = H
S x L

The result was then compared to an F-value found in the F table for a 99

percent level of certainty for the degrees of freedom (n H-1) for the numer-

ator and (n L-1) for the denominator. If the F-value from the table exceeded

the calculated F-value, the F-test was considered "passed" (the null hypothe-

sis was not rejected, nor were adjustments necessary for the confidence

interval). If the F-value from the table did not exceed the calculated

F-value, an adjustment was made for the confidence interval obtained from

the "t" table (values determined for the degree of certainty wanted and a

specified degree of freedom). The formula used for determining the cor-

rected degree of freedom (d.f.) for entering the "t" table was:

Corrected d.f.

n H -I) + (nL - 1)1

2
S K

H
where K n

H

If the value for the corrected d.f. fell between two integer values for

degrees of freedom in the "t" table, an interpolated value was computed to

establish the "t"-value for the corrected d.f.
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